INTRODUCTION
First branchial cleft anomalies (FBCA) are relatively uncommon congenital malformations of the head and neck, accounting for only 1−8% of all branchial anomalies [1, 2] . Anatomically, they can be classified as cysts, sinuses, and fistulae [3] . Their rarity and diverse presentations often lead to misdiagnosis and inappropriate treatment. Even if the diagnosis is correct, complete removal is a challenge for otologists because the lesion can be involved with the facial nerve (FN) in the parotid gland. One of the most frequent complications is facial palsy postoperatively. Souza et al. [4] found an incidence of this complication ranging from 21% to 41%, including temporary and permanent facial palsy.
In this study, we describe the effective surgical approach to remove the lesions with preservation of both hearing and FN function and the parotid gland.
CASE PRESENTATION
After the written informed consent was obtained, the clinical data was reviewed. A 27-year-old woman presented in November 2015 with recurrent right postauricular pain, a red and swollen ear, discharge of pus, and fever. These symptoms appeared 20 years prior to her presentation in our clinic, and she had been operated on twice in the local hospital. However, she still suffered from this disorder, and it had become worse two months prior to her visit.
The patient underwent temporal bone magnetic resonance imaging (MRI), demonstrating a mass around the external auditory canal and parotid gland (Figure 1a, b) . The lesions revealed a circular cystic signal, adjacent to the subcutaneous layer of the inferior wall of the right external auditory canal and the posterosuperior part of the right parotid gland, ending in a large 0.9 cm × 2.4 cm focal area. T2-weighted MRI revealed a hyperintense signal, showing an irregular polycystic shape. Fat-suppressed T1-weighted images revealed an intermediately intense signal and no obvious enhancement. There was a fine tubular shadow in the local lesion, interlinking with cysts, which was suggestive of a first branchial cleft fistula with cysts. The bilateral middle ear mastoid area did not show any obvious abnormal signal.
An Effective Surgical Approach for the Management of Recurrent First Branchial Cleft Fistula with Cysts: A Case Report
The goal of this case report is to describe an unusual case of recurrent first branchial cleft fistula with cysts and the effective surgical approach of complete removal with preservation of the facial nerve. A 27-year-old woman presented to our clinic after unsuccessful removal twice during the last 20 years. We have achieved satisfactory outcomes by using an approach to identify the facial nerve at the stylomastoid foramen with canal wall up mastoidectomy under a microscope. No sign of facial palsy, hearing loss, or recurrence were noted in postoperative follow-up. This approach might facilitate the complete dissection of scar and lesions of recurrent first branchial cleft anomalies around the main trunk of the facial nerve in the parotid gland. Under general anesthesia, the patient was subjected to total mass excision. A "C" shaped postauricular incision was performed, extending to below the lower jaw, and then the surface of the parotid gland was made into a skin flap on the anterosuperior margin of the sternocleidomastoid, which we separated from the caudate lobe of the parotid gland. This exposed the posterior belly of the digastric muscle. Furthermore, we exposed the stylomastoid foramen by removing the mastoid tip and a part of the tympanic bone with canal wall up mastoidectomy. The fistula with cysts was located in the anteroinferior region of the external auditory canal. The FN trunk was identified at the stylomastoid foramen. The fistula with cysts was located in the superficial region of the main trunk of the FN in the parotid gland, further involving the deep lobe of the parotid gland, and the lesions were tightly adhered to the main trunk of the FN in the parotid gland.
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Under the electrophysiological monitoring of the FN, the lesions were carefully separated from the nerve. The fistula and cysts were then separated from the parotid gland and completely removed with preservation of the FN and parotid gland. Histopathological examination revealed Work's type I first branchial cleft fistula with cysts.
The patient recovered well with normal FN function and hearing. Head neck MRI exam ( Figure 2 ) demonstrated no evidence of recurrence at subsequent follow-up at 12 months postoperatively.
DISCUSSION
According to both anatomical and histological features (the Work classification system), FBCA can be divided into two types. Type I lesions present in the parotid region and are ectodermal in origin, and they appear clinically as soft cysts lined by squamous epithelium. Type II lesions present as a cyst, sinus, fistula, or any combination and are of ectodermal and mesodermal origin, containing either skin appendages or cartilage [4, 5] . The most common initial symptom of FBCA is swelling in the cervical (41%), parotid (35%), or periauricular regions (24%) with possible external drainage from a skin pit due to recurrent infection or epithelial desquamation [6] . Our patient had a history of multiple surgical procedures with a recurrent right postauricular swelling, discharge of pus, and fever for many years.
Correct diagnosis and appropriate surgical intervention are important to minimize the incidence of recurrence and injury to the FN [7, 8] because the relationship of the tract of the FBCA and the FN is usually intimate [9] , especially in our case who had undergone previous multiple surgeries. In general, based on preoperative assessment, both MRI and computed tomography (CT) are useful to define the lesions, but anecdotally MRI appears to be more sensitive and specific [1, 3] . In our clinical practice, we prefer to order a head neck MRI exam when the patient is suspected of branchial fistula due to greater sensitivity and specificity than CT scan. Based on the MRI signal and clinical presentation, we considered that our case should be classified as a first branchial cleft fistula with cysts. Traditionally, surgical removal of FBCA will involve either superficial or total parotidectomy with injury to the FN [9] . Intraoperatively, it is necessary to completely expose the FN for a safe total excision because the lesions can be variably associated with the nerve [9, 10] . Several approaches to identify the FN have been described in the literature: (1) directly identifying the main trunk of the FN between the posterior belly of the digastric muscle and the anterior wall of external auditory canal, and (2) identifying the mandibular marginal branch of the FN at the lower jaw.
According to the literature, the tract of anomalies may pass superficial to the FN, being deep or between the branches of the FN. A review of 73 patients showed that the majority of anomalies passed superficial to the FN (63%) [1] . In our case, the tract of fistula and cysts was located on the surface of the FN, but they were tightly adhered to each other due to multiple surgeries and infections. We achieved a satisfactory outcome by using retroauricular C-shaped incision and identifying the FN at the stylomastoid foramen with canal wall up mastoidectomy under a microscope.
In our case, because there were many scars in the surgical field, we could not apply the conventional approaches to identify the FN (approaches 1 and 2). Therefore, we were determined to identify the vertical segment of the FN at the stylomastoid foramen with canal wall up mastoidectomy. As well, we drilled partially through the tympanic bone to further expose the lesion and get more space to dissect the lesion from the FN, then we carefully separated the lesion and scar from the FN. Intraoperatively, the fistula with cysts was observed on the surface of the main trunk of the FN, but they were tightly adhered each other. Electrophysiological monitoring was carried out throughout the procedure to minimize the risk of injury to the FN.
Pathological examination of the surgical specimen showed the diagnosis of first branchial cleft fistula with cysts (type I). This result was consistent with preoperative diagnosis. No sign of facial palsy or recurrence were noted in the postoperative follow-up.
In summary, patients with FBCA should be diagnosed and undergo surgical intervention as soon as possible because recurrent infections and repeated drainage will result in scar and fibrotic adhesion. To our knowledge, this is the first report to apply the approach to identify the FN in the stylomastoid foramen with canal wall up mastoidectomy to remove the recurrent FBCA, and this might facilitate the complete dissection of the scar and lesion around the main trunk of the FN in the parotid gland.
